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Table 1. Mean comparison of grain yield of rice genotypes (kg/ha) for locations and years

yray \YQF
2014 2015

T s s) s S AT e S ST B
Rice genotypes Parents Rasht ~ Abkenar Chaparsar Rasht  Abkenar Chaparsar
R118430-1 Alox sl 43970 3290f 5277bcd 4940cdef  4443cde 4663
R118430-12 Alox asls 54370 3987 58772 5093 5050% 4300b°
R118430-21 Alox asls 51570 4213 41639 52900 5040% 55772
R118430-27 Alox sl 3927¢ 3637¢f 5123¢cde 5843% 4140¢ 53772
R118430-41 Alox asls  4943bede 52772 5277bcd 4467f 3563f 3257¢
R118430-47 Alox asls 5613 56672 50500%f 63102 52602 53272
RI118430-56 Alox .2 716728 57572 5410%d 61072 4730 53602
R118430-60 Alox sl 70202 55072 5787%® 5370 4380%e 4610%
R118430-72 Alox asls 5620° 4640 5760% 527754 447Q%de 5290%
R118430-75 Alox sl 44607 36806 5653%c 5033l 4297de 5297%
RI118430-77 Alox i 5763° 47470 5713% 5210  3573f 54702
RI118430-83 Ao x ezl 494700t 41670 45101 4713%  4797ac  5130%
R118430-87 Alox wsls 515700 46375 5300b¢d 6010° 4243¢ 4667
Saleh Ao 4347%F  4450p 4630¢ 4653°F  4437%de 45602
Hashemi il 3573 3520¢f 3530 3403¢ 3317 3340%

LI (513 gran D slis Ao ys & ezl b 53 (S5 03T elil Ly ks &S 2ie O, 51013 45T (ola Sl O52m 8 53
Means in each column followed by similar letter(s) are not significantly different at 1% probability level, using Tukey’s test
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Table 2. Proportion of the genotype, environment and GxE interaction effects for grain yield of rice genotypes

SOV %k Variance (%) _-bu,ls
Environment Lo Lol 5 354
Genotype O g el S 33.7
Genotype X Environment  Low x _s 55 iz 3 30.9
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Fig. 1. GGE biplot polygon for identification of mega-environments and superior rice genotypes
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Table 3. Ranking of the studied rice genotypes based on grain yield and stability

Ersbass) 4ls 5 Shas 43, ok a5, 593 ke LD s 5 Shee ol

Rice genotype  Rank of grain yield ~ Rank of stability = Mean of ranks  Final rank Grain yield Stability

R118430-1 11 4 7.5 7 Intermediate to Low oL« Luge  Intermediate Lo e
R118430-12 6 1 35 3 Intermediate to High Y4 bwge  High Y
R118430-21 7 3 5 5 Intermediate to High Y4 bwge  High Y
R118430-27 10 5 7.5 7 Intermediate to Low ol @ buge  LoOw ol
R118430-41 11 7 9 9 Intermediate to Low L4 Luge  Intermediate Lo g
R118430-47 2 7 45 4 High Jsa=s,  INtermediate Lo g
R118430-56 1 3 2 1 High Jsa=s,  INtermediate Lo g
R118430-60 3 3 3 2 High Jsa=s, High YL
R118430-72 4 3 35 3 Intermediate to High Vi« bwge  Intermediate Lo g
R118430-75 8 8 8 8 Intermediate to Low b @ buge  LOw ol
R118430-77 5 6 55 6 Intermediate to High Vb o buge Low ol
R118430-83 9 2 5.5 6 Intermediate to Low ol 4 Luge  High YU
R118430-87 6 1 35 3 ntermediate to High YL« bwge  High YU
Hashemi 13 7 10 10 Low Jsa=s o5 Intermediate Lo g0
Saleh 12 3 7.5 7 Intermediate to Low oL« Lu g Intermediate Lo g0

Fr @ g e 55 AS 5 o5 e Dl st —F
Table 4. Important quantitative and qualitative characteristics of the superior selected rice genotypes
4\::&;,‘5)\.)\;_[24:5)

Fruless;  Rankof stability and 4ls > Slas ke Ol 5 S plis) NESUSTN Lk 35w
Rice genotype grain yield Grain Yield (kg.ha?) Amylose content (%) Plant height (cm)  Growth duration (day) Head rice recovery (%) Broken rice (%)
R118430-12 1 4960 21.8 112.2 112.2 62.3 8.9
R118430-47 2 5540 21.4 107.3 115 53.9 125
R118430-56 3 5760 213 110.3 115 56.8 17.7
R118430-60 3 5540 24 109.3 121 54 20.1
R118430-72 3 5180 25 109.6 115 50.8 27.3
R118430-87 4 5000 24.6 114.3 125 55.5 20
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Analysis of grain yield stability of new rice (Oryza sativa L.) genotypes originated
from Iranian local cultivars

Allahgholipour, M. ?

ABSTRACT

Allahgholipour, M. 2017. Analysis of grain yield stability of new rice (Oryza sativa L.) genotypes originated from

Iranian local cultivars. Iranian Journal of Crop Sciences. 18(4): 288-301. (In Persian).

Genotype x environment interaction (GEI) effect is very important for plant breeders. Identifying the GEI
effect would help breeders for better evaluation of different genotypes and select the superior genotypes based
on both high grain yield and its stability. In this study, thirteen advanced rice genotypes orignated fromthe
Iranian local rice varieties including two local rice cultivars (Hashemi and Saleh) as checks were evaluated in
randomized complete block design with three replications at three locations (Rasht, Abkenar and Chaparsar) in
two rice growing seasons (2014-2015). Analysis of variance indicated significant differences among rice
genotypes for grain yield in three locations. GGE biplot analysis revealed that the first principal component
(PC4) explained 77% of the total variation while PC, explained 20%. Thus, the two components together
accounted for 97% of the G + GE variation for the grain yield in all environments. Two distinct mega-
environments were also identified. The first mega-environment included; Rasht and Abkenar in which genotypes
R118430-47, R118430-56, R118430-87, R118430-12 and R118430-72 were the winners. The second mega-
environment included; Chaparsar in which genotype R118430-77 was the winner. R118430-12 and R118430-47
genotypes were selected as superior genotypes for their higher grain yield and its stability, intermediate amylose
content, early maturity, suitable plant height, high head rice recovery and lower breakage. These two genotypes
have been obtained from crossing between Saleh (improved cultivar) as a female parent and Hashemi (local) as
male parent. Considering phenotypic characteritics, R118430-12 was similar to the local rice variety with long
grains and short black awns. The cooking quality of this line was as good as as local rice cultivars such as
Hashemi and Domsiah. However, R118430-47 genotype was similar to Saleh cultivar with bold and long grains.
R118430-47 has short awns and its grain quality with intermediate amylose content is better than Saleh cultivar,
but lower than Hasehmi. Plant height of these two selected rice genotypes are short, and could be classified in

early to medium maturity groups.

Key words: Amylose content, Genotype x Environment interaction, GGE biplot analysis, Grain yiled

stability and Rice.
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